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i m*m n ( a ) wxmmz < b > te-«« 




- ( I ) 

u 

mti. l~6^g?&£5r:U 

s. ******* 

■&lz\i s R'Pkt, R 2 H±. R 3 P!±, R 4 IrI±. R 6 l=l 
±. R 6 |i)±(i, SvHcIl— -Ci^fc-sT^TtJ:^ 
Jfcm*52aJ:^tli. -<7)iefi-?tC«-ri>R l ~ 
R6f^§ni.ScOo*.^>-'5r<i:i.lfla^fc. f&W 

i> 1 fflS<D& fctfjUSSfttV vt i, i < , 

nil MtomLiffiz-t&x-h*) . 

A(Js _ 0 -, -s-» -N ( R 7 ) -ifcli-Se- 5r^:L. 
R 7 t2, ±ieR 1 ~R (i fc|i33*-C*> , 3. 

^-ft^-WS. SHR^ff*. 
fc(27>X-£3i"S2:^U n*«2JJLh<0«-&{i. XR±li 

[M*JB2] (A)tt : f*aflfWc. (B)TK-ft* 
( I ) T*s*i5a»£Wl:£ftfc - ( c ) r^Mt 

^idFf > #1 . 8HT«)«Hfc****TA'5- , >A 
[it2] 




• ( I ) 
u 

mte, l~6cOS^$r^L, 

R'~R 5 »±. 5VHllH-T't;S : 5r-oT^'Ct>J;<, *^ 
£. 4*<7£ 

R'H±. R 2 I§]±. R 3 l§I±s R 4 PI±. R 5 P1 

±. R«n±(i. sv^p— •ctufc-jTwckj^ . 

4jfcmA*2J3UiO«^t=«i» -OlEfi^M-ri.R 1 - 
ReT'^SftSS^o^^SKfcklW)^. flfi<0 
Effi J ?lcJSi-&R'-R 6 T'*?^l>Sod-*5^- : 5r< t 

Att. -O-. -S-, -N ( R 7 ) -i^(i-Se- SttkU 
R 7 Ji, ±ER l ~R 6 t|5|*T-J)0. 

scft^waa. lefn***^ *7##* 

[»*JS3 ] Hfcpsi ttdt2iizsm<n^y < yms 
t^ffl&t-t&^y < yoipM. 

[000 1 ] 

imvm-t-zmftm *wm. *^y < ^a^ffl 

fcfcJItiJ:t**w < yom^WMz^. 5 fct=8¥t< 

[0002] 

avy < yjW^#SWW-4fcft«*H*k LT» S» 

mmm^^tix^. ^*»-ct>, nsv>a^vSttT^w 

7 -f >-S-&f*t£t;fctV7 -f y^a^SrSSjt-f l>ih 
c0T"§ hf&ti&t tX , i/>^3 J^Vts: ZoMtyk&\\& 



!(3) 000-313712 (P2000-31JL8 



[00 0 3] Zblzm&Kl^tmtlX. 

tmamtissts 7400 -tu^wr 

ivc*U7*y (ft) S^**Wftt*«^, 

[ooo4] *wmt>\i, znxo zttunh t tat 

fc^^fc^fcj!)*fi£r$*Vt$:&*l'7 -f >"S£ffi 
[0005] 

<bfi.S i a =5r*V 7 -f yfi£fflf»S&£3g«1-?> - b & S 
[0006] 

( A ) ft^Kfflftfc, ( B ) ( I ) X'%Ztl 

hW&kMit&to b , ( c ) rtv^Mt 1 7)V $ ^7.a 

1 . 8 JUTCft 4 *tS7^ 5 --7 A** Mfr&fti: #ffl 

[0007] 
[£3] 

- (,) 

[0008] (5$* , MUffl««»3~ 1 1 W&m& 
JWFPSwU mUU l~6«0S«iSU R'~R 

aq^vji^ . M7k*£, ^f-aig^-fb^ft^S. B? 

HLT«*WjRLt^TfcJ:<» m**2JiLh«0«^tC 
li, R>|31±, R 2 |3)±, R 3 H±, R 4 isi±, R 6 H±- 



m**2feLh«*&Wi. -<V$HZ.?lzmthW-R 6 X' 
^§*i6gc9 ^ *><04-&< t i> 1 lost . fl&coffift? 
{zmth R 1 ~R 6 $ ftl> SO ? *>c^5r < 1 1> Hi 

•rST'J) 0 . Al±. -0-. -S-. -N ( R 7 ) -tt:it-S 
e- R 7 JJ:, ±ieR 1 ~R 6 fcPI»T'J>0, X 

•< y r;w5-^i».-&*s. ao 

XX£:frg£^U n*<2fcLt.<0*&£li. XH±ttEV> 
t|i|--Ci>M : 5r->TV>Tt><J:<. £fcX'C?SSi'l&1£& 

flj«*u7 < ymsmmu. mem-m.* < a) 

A**Mt#fel (C) a*fflttS*lTfc4H**HI (* 
#) i. (D) ivo vet 

in. 

[0009] *«WCC6*3i'i'7 -f ynW&Jj&a. w! 
utuyj ymsmtmetfp&Tiz* v y a yzm^z 

[00 10] 

im^mmm ixr. xmizamt^y < > 
nmsRMm&zvxi'y < v<n?&Wk\z^x$fo. 
mzwmh. 

[00 11] %ti. *B9N»K*JV^T r *^-j b^m 
Zbtfhh. 

[0012] *J8flfc**3|-^7 -f yS^rffl»i, 

( a ) m-immz. ( b ) Tie-fl^ ( i ) z-mti 

IfflfrkKititVllb , (C) 7)V*)Vmb7tV$.-*7J* 

[0013] 4-f*%B^5i-P7 -f >S-^l«^5rffM-r 
(A) tfrpftffltt 

[ooi43 m5 *>mmt-&®b txii. summit 
mt$wmu\ znmnmbix. ju*wttt 

Si0 2s Ali0 3 , MgO, ZrO. Ti0 2 . B 
2 0 3 , CaO, ZnO. BaO. Th0 2 &fc\ £M± 

gm*y4h. Si0 2 -MgO, Si0 2 -Al 2 0 3 , S 
i0 2 -Ti0 2 , Si0 2 -V 2 0 6 . SiQ 2 -Cr 
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2 0 3 . S i0 2 -Ti0 2 HVI gO&££i$ffi-f& 

Ztit>cr>o*>. S i0 2 fc«J:^/i^«iAl 2 03 

[0015] JJEStftlMHMi. *K**>N a 2 C 
0 3 , KiC0 3 . CaCO s , MgC0 3 , Na 2 SO,. 
AI 2 (SO,) 3 , BaS0 4 . KNO3. Mg(N0 3 ) 2 , 
A 1 (N0 3 ) 3 . Na 2 0. K 2 0. L i 2 OttWvlW. 

£&v>. 

[0016] 3**?l*lWfelWi. iSIfcitfS* 

ftSfflfWis fiSaU 0~300^m. #;£t<U:2 0 
~2 0 0/*mT*oT. lt«B8«* t 5 0~l 0 0 0m* 
/g» #4L<lilOO~7 0 0m*/gtf5«Hfc* 
0, *ffl?LS»* 5 0. 3-3. Ocm 3 /g«littS 

ifcjs*a4u». icoi'j'&afWi, aw^st-cio 

0-1 0 0 0'C. #4L<ttl 5 0-7 0 0°CT'«)£L 

[00 1 7 ] $Sfllifr(W%i: L"CfcL MgC 1 2 . MgB 
r 2 . MnC 1 2 . MnB r 2 ^i;'* { fflV^*T.^. Mffl& 

& t'n®mz%m®itmmMz vnmiiz£-> 

[0018] ^Wrtfrftffflttfc l/C Jflv*Mi*tt± 
ft-Cfc 0 , #*-f S 4 5t V *<£BI "Tfl&Sr t OTft 6 . * 
[ 0 0 1 9 ] t at, W±. tt±ttfc*fcMtf *>3S»tt 
[0 0 2 0] ■KO.fcd&ffct, ffcfcffliifc l/tti. 

^Emmt^tLXH. a-Zr(HAsO,)i • H 2 0. 
a-ZrIHPO,)!, a-Zr(KPO,) 2 ■ 3H 2 0» a- 
Ti(HPO,) 2 . a-Ti(HAs0 4 ) 2 • H 2 0. a-S 
n(HP0 4 ) 2 • H 2 (X r-Zr(HP0 4 )i, r-Ti(H 
P0 4 ) 2 . r-Ti (NH 4 P0 4 ) 2 • H 2 O^t'i0#«^S 



[002 1] ;<oj;?^a±. ttdJHfcifctt-f*^ 

»tt!#fc*1Wi» *«EEA8rC«te L/i^g 2 0 At! 
i^iHBTLSa* 1 0 . 1 c c / g KLhO i <D##4 L < . 
0. 3~5cc/g<Ot><0*«ltt#iU\ m 

0 , ffifl*®2 0-3X1 04A<7>ffiHfc-?WC895£$ 

[0022] 0 AUULiOlilL^^'O . Ice/ 

hmmnm. fb±cr>&&ffimizmw*5-iz>!m%z. 

%&mi,t. «H0)3Ftt**K isft« 
jg^COAl, Fe, Mg$r£0»-r*V£?§aj3-£££ 

[0023] ^^WTtt^ttfflf^i: LTfflV^^>i^S-f 7f 
£8114 A * V 8*3* & V vf * V i: jaw* i fc 

j: 0 . mmtffck itzmmcommtis mx-h -? 1 1> i 

3 y?2>yxMk&tobLXli. Tici,. zrc i 4 
*f cO^-i' * VffilHWfc^Hl. Ti(OR),. Z r (O 
R) 4 . PO(OR) 3 , B (OFUs* Z<r)&M,T)V**i/Y 

(mtmbmmez) , [ai 13 o 4 (oh) 24 ) 7 \ (z 

r,(OH) l4 ) !, » [Fe 3 0(OCOCH 3 ) 6 ]* %ZMt 

fmx'±tzi±2mi}J&&&b*txm^htih. ttz. 

(OR),. Al(OR),. Ge(OR), ^t*<0^RT;U3 
S i 0 2 it'coan-f 

ZthX'ZZ. tfc. Vy-tVXlt. ±Ml& 

tzwmfc-r&ztiz]: 0 £.fc-r h mm* atfm? h 

[0024] #?&Hjrefi7tffflf*:fc L-CfflV^<bi^S^A 
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[0 0 2 5] Ztlbcodh. »4LV%t,fiOJltt±iJtti 

[0026] ffftftdftfc &«* { 10-300 

it**?* 4. ftftWfcli. xfl-y. Tntpy, 1- 
7tv, ^f-^-i-^yf-^t'^^STFiSc*^- 

\A<r>a-*\>7 4 >Z±f8.tttLX£tfLZtlZ> (ft) 

[0027]^WJ:d ttfflflsTli . 

1. 0SM%*i*s JfiFilXliO. 5Sfi%*.tT'fcl> 

i k36*a* t < , *ffi7KK** { o- 1 o nm%, nt i 
<(ii. o~4. oms.%. mz#*L<\i2. o~ 

3. 5SS%T-*l.ii:* i a^LV\ 
[0028] [1®***] 2 0 CCOffijrCs $flE, a 

[00 29] 2OOlC0>iMrC. # 

IIS 5: X ( g ) t U $ fefeKSHMte** 1 o o or 

T2 o\&mm&Lxn^ixfc3m*.&mtim$:Lfcifm 

%<DS*5:Y (g) tUT, ■FSsCKiOtm-tS. 
[00 30] 

$m*m&t <am%) ={ (x-y) /xixioo 

( B ) H&gjfcjjj 

*«BBTfflv^ii4»B^«'fl:-61Wi. T8EHRS 
( I ) "C*3:h.*. 
[003 1] 
HC4] 




( I ) 

[0032] n Mti, — amizitmLix 

U&Zt Zvcttf. ^WMlz^XltR&LX^X fc L 
HR* ( I > MttH»l**3~l \fee>mz&&M 

SEAT'S) 9 s J:'5*±L<li3~5tt*sJ:tf9llitf>£ 



SMUT'S) 0, 8£#*U<tt48S*fctt5ftO$«K 

tfclXii^y, s^a-^A, j\y-*7J*x-f>&. 

[0033]mli, l~6s #3.L<lil~4«9i$.s 

fit****. »yiz* 
^-r****. y^-t^sim. tint*** 

[0034] ^nyyjn^ t LXit. y S*. % 

lis ^f-^s Xf-;K n-7nttk >fV7nt;K n-7* 

^/yf'k sec-7*f-/k tert-7*-?-/k 
yf-/K tert-T$;K n-^s \/)Vts: ¥ (VfimW.^ Witf 

1-30, mi<\Zi-2 0cotmt£Miffl$ftn 
T)V*)VS-; t*-=.;Ws T'J;Ws yrn'C:;^^ 
^MTS:* 5 2~3 0s #sfcL<li2~2 0tfOIlg(ttS^ 
li^^WT;^-;^ ; xf^^, Turt)V*f)V*j:Z 
KSJI^a*«2~3 0. #liL<li2~2 0<7)iiji*si 
^li^®«<^T;^-/W* ; y^orot/K 
■f/Ps ^^o^yf-;Ws v'^o^df-^K r^"vyf-;P 
^i:'<7)««Jg^gC^3~3 0s »liL<(i3~2 0<7)S 
«ftfnK-ft*^:2-^^;l'i'^o^yf-;Ws 

i^;t-s 2,5-^'^ f-zPv' 9 a^df y;^i'«7 

/I/, -fyf-A', r'/^i'-^k'c^i^iisS-SOfT) 

t'7i-/W ?-7x-;K 7i^yhU7K ry 

~2 0<?>7'J-/l'g; hU/Ps iso-7*obf;U7x-;K 
t-/f^7i-;k x^fWi-)K i/-t-y^-)Vy 

[0035] ±f^t*3ISlis *tfW^nyyt 
ami3ix-Cv^tJ:<s fckiJf . hU7;W*o^^ 
;Us ^y^^/Wn?!-^, ?D07x-;^i:'^ 
^^1-3 0, ffitt<lil-2 0WNoy-y^ 

[ 0 0 3 6 ] tfcs JJaft-fb****. fl!20^b**S 
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^^^a7;^H^r;^;i/S ; ^y ^*/k ? S;^ 
w>7 y -^xa$7/Mr^x& mfiWfbtii . 

[0037] 8 6K4fc. ±EKft**Wi. 
*ft*WBX; 7;W$'*X. ry-o*S/«, xxr 
/ux* x-r;wx. 7^X. tf/kt^/^X. 

bX> tHo^ryi, ^M^X. *?>1>#>M& 

a, -r s pas, tH5>v«, tb^/vx. xhn 
X. - boys. ^7yx> -fy^r/s. yrvix 
xt;ps. 75>vx. x7v*x. 7syx**7y*x 

^A«k&ojfcfc<0£fc^23^frX; ftyWAfr 
X. ^yb'J>(^ S^xrt^&kW^^fT 
X;*/k$TbXs f*xxf;«, yf^xxf^ 

a. 7jwww-*x* ru-A^-**. ttr&vm. 
f-^x-T/i/g, f*^r^7yKxxr;«. ^ y*7y 

tfX^ x/u*-;i/X. */k7<x/LX x x;l/7xx/tf 
Srk'tfM *^#X ; *X7 4 KX, ***y/UX, f- 
**x*y/l^X, *X7r bX&kWJ y^X, £>& 

[0 0 38] Ztl$><Dot>. mz, **7k Xfvk n- 
rnt;k -YyrohVK n-7>/k >fyXf-/k sec- 
7^/k tert-Xf-;k *:f<y^7k tert-7$/k n- 
^^;PSrWK««fl»l-3 0. ff*L<ttl-2 
0(^Sil*c4^^^7;^;kS; 7x^K ^7 
^-/k t'7i-/k ?-7x^/k 7xtyh>J/k 7 
yh^-fe-;^^KSlI^6-3 0. #4L<I±6 
-2 OWy-A* ; «Iix^c07y-^S^Nn^yM 
i% EMB^l^O. »4L<li 1-2 O0)7/Wf 

< {± 6 - 2 0 <D7 U -/WX4 fcttT 'J - yli k*<0 
iB&Xtf l - 5 fflgBi ltzWt&7 y -A*8r £##4 L 

[0039] wmn. a*#fix* **>***x. 
-ftf^^tx, yy*Wktrii, ±BW*U:t>s> 

rfi, to-/k trys/y. tyss/y, *yyy. b 
y r : Jy^t^mm^m. yyy. t^y&k'^-ir 

#1-30, U&L<\i\-20<KT)V*)Vm. T)VZ1 

*ism£Z<nwmm t> we* tfcx* xtmr hti 
[0 04 0] MJWfflXkLTii. yyyi-x, i'O* 

S^X. K^bKSHJav-y^S, Klbkfggffi^n^xX 
&k\ MttWfcf*. **7i^y/k i^/us/y/k b 
y^f-zl^y/k x^yy/k yxf^yy/l', by 



xf-rt^y/k y7x-/Mf;^'J/k HJ7xx;P 
yy;k ^f-;U7x-;^y;w, y'^fvu-t-x^/i/ 
^y/k (^y^7Wo7xx/n i/y;^ 

EjWWffcfl*. £*lfc*!>+'tti* ^^/U^y/k ^ 
*;uyy>k hyj?<^;k>y;k xf^S/y/k yxf 
/l^y/k byxf-;l/^y;k y7f/P7x^y'J 
/k h'J7x-^'J^WiU\ WKhy^f- 
/U>-y/k byxf-;Uxy;k by^xxyl^y/k 

5/XfcLT*ttttfc:tt. by^/l/yn*v&k>W 

Ml*. 

[004 1] y^v-^A^XfcitfxX^Sk L 

[0042]i«#*Xo3ft. 7/k7*^XkLT 
|±, ^h^rk Xb*x, n-ra^y, -f V7°o« 
y. n-yh^rk 4y7MFS^ tert-Xb^&k* 

ry-n^xkL/ctis 7xy*k 2,6-^^- 

;|/7xy^ry, 2A6-b y *f^7x7*y&k>\ 7 
y/LXkLTii. ^Sy^X, 7-bf-^X, ^yy'-f/P 
X. p-?oo^yyM;i/X, p-^ b^^yy^;i/X5: 

*Y*is%)\>i$-)V, 7x/^y*W- 
;k P-^nn7xy^ >-*;l/^x;^ L < 

[0043] fi#£*X«0dtK TSFXkUTtt. 7 
-feb7^b\ N-^f-;I/7Hrb75 b\ N-^^;l/ / <,yX7 
5H5rk'*^ 7^yXkLT(i:. ^^;U7$y. x^ 
;M^;P7Sy, ^xx^S/^rk'^ ^Sb'Xk 
Lttt, 7*b4$b\ ^yX>f ^ F^k>\ ^f^/X 
kLTti. xf;MSy, rohT/M 5 

y, yfHs/, $/%b'*mii<m* 

[ 0 0 4 4 ] >f *^*X^3 T)V*)Vttmb L 
"CIS, ^f-/^*. xiM^t&k>\ 7y-/kf*X 
kLTJi. 7x-W^, ^f;l/7x-;I/f^, ivH- 
;I/^^k>\ f-^xxr/^Xk LT(±. 7^^;kf- 

*yY4A**. X*)Vf-itti)Vi£-}V, 7x-/P 
^*y^x;U5rk**^ x/^yxxr/UXk LTtt, 
x;^yK^^;u, x;^y^x^;w. x;^yK7x 
x;^k>\ X^*y75HXkLTtt. 7xX/W 
^y7Sb\ N-p(f-;^;k*y7SH, N->^-;kp-b 
;^xy^*y7S H^rifiW* U<*(f^4. 

[0045] «r«. R 6 ld^iSUWMBME'C**ifc 

*<»aLv\ ^*>^. r 6 liAoyyarp, Kft** 
x, ^nawft^iwaai. i»««x. 

X. -f^^^rWX, y-f^^X. y^x^A^rWX 
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viZzl^ M-fbK^a^vDdr^, 7zP3*y£, 7 
)V*)\>tt&. 7>J-a*yg, 7U-zH-*g, 7is 

4 5 KB, 4 S/S, Xz^yxxfzWg. XzU* 
[0046] R 6 t LTff £ UtfMfc***fc LTti, 

*f-zk xf-zk n-rotrzk -fyroe/K n-y-f 

Zk -fV7"*Zk sec-7*f-zk tert-T'-T-zk tert-TS 

zk **^y^-zk n-M-/;^t'^fgffS* ! l- 
3 0, #*L<lii~2 0OiO»K4fett4H»««)TyU 
^fzUS; y?nrnttk y?n7f-zk y?o^y-?- 

zk y^n^yzk ry-?yi-/^j:b'coimm : fm s 

3~3 0, *SF4L<tt3~2 0«aHttMlKft*«aS: 
7x-;k ^y^, 77?-zk h*7x-'J;K MJ7 
x-U;^if«R3RffiflR*»6~3 0. #lfcL<ti6~ 
2 onrv-n* ; fcir/s iftfecoanc^K^HR** 
i-30, #iL<tti-20<or^/^!t«r;i' 

ndfyg, JK*R?*#l~-3 0, »*L<«1~2 0 

L<«i6~2 o^ry-^ai^fir'j-ndfv-s, j\ 
n?y. is7/m. -ham. tVa**&%k'e>Sm 

[0047] R 6 tLTJF*Lv^fl5jc*BH>'U/WI 
tlXlt. ^f-ZPy'Jzk y'-Xf-ZWyilZk bVtl-fr 
i/Ofo, xf-zpyjzk ^'xf-;p^ij;|/, b'jxf^y 
'Jzk y^i-ZMf^y!)^. Ml7xXa-y'Jzk 
*jx x yyzk y'* f-zt-t-T'^^ 'J zk 
^f-/> C<y*7zM-n7xXzk i^U/^tWtf 

yzk y'^zi^xxo-yyzk y'^zu-t-y^-y 
'jzk (^7Wo7i_;H v-'J/U&i:" 

[0 04 8] *^Bflt"«i. R 6 fcl/tttMc, Avru 
£zk -fV7>Zk sec-7^-Zk tert-7-fZk 
y?-zk tert-T5;^i:*<7)^m^A { 3~3 0, # 
*L<»43-2 0<0»«ttr^;U«. fcJlZ^lft^ 
£^7k£jrf£^3it!Ii^ 5 6~3 0, #4L<li6~ 

2o<oru-A«"C»nufc* (?$zi/£*if) . 

7yf;P, i/7o7nW, y?c?7>zk y^a^y 
f-Zk v-^D^df-^;^if<r)K3RJS^»* J 3~3 0, if 

X'&lZbtiWtK. *SV^47xx;k 77-fzk 
•7)V*v-)V, ryHJ/k 7x-7-yhyzu&£<9^ 

11^6-3 0, #*L<tt6~2 0«7y-;U«, 4 
[0 04 9] R' ~R« (i s Ztlt><r)o*>?>2mi}L<F> 



[0 0 50] m#2J3lfctf>*£fcJi. R 1 Pkk R 2 PI 
±, R 3 Bhfc. R 4 H±. R 5 Pl±, R«H±tt, 5^ 
fcH-?t>H$r-9Twtt>J:<. *fcma«2J2U:0*£ 
fctt, -<7)Efi^JS-ri»R 1 -R s T'^$^l»S^d* > 
<04«Sr< fc 1 1 Icofifc , flfeoBfflWIW-* R» ~~R 6 

[0051 ] ntt. MW«R»«lfct»Tft 9 . Attttl 
fcl±0~5, #*L<ttl~4, J:"3#*Kttl~3 

Ali, -CK -S-, -N (R7) 
Se- -O- Tti:iiW*U>. R 7 tLT 

14, ±IBR> -R 6 tPI«<OS43t«JSW^ffeiX 
h. 

[0052] Xtt. jJcJMH 1 , ADyyS^ , £{t*3t 

ADyy&*«. ^^f^*s, y/uvx^ 

[0053] Ao^yS^-k LTtt, 7 -y*, « 

[0054] ^Wfc{4. xf-;P, 7nt;k 

yf-zw, *^f-;k /-zk Krx/k 7-f 

3v-zU^ri:'(7)7zU4r/US ; x^o^y^-zk y^o^Jf 
v-zk /zl'jKzP-zk 7^vyf-zU^i:"co^JI^^ 
3~3 0^y^D7zU^fZl^; h'x^, ra^xyl^ s y 
^DA.df-fe^zu^rifc7)7z^^zUS ; ^yy'zl/, 7x- 
zuxf-zk 7 xX/uratrzl-2-k'<D7 U -zU7zUdfzl- 
S;7i-)K h'JZk y'-Xf-Z^xXZk h'J^^-ZP 
7i-/K X-J-ZU7X-ZU, 7afZl^7x^ZU, t'7x 
77f-Zk ^f-zl-77-fzk 7yhUzW, 7x7 

2 0tf)*ft*sias^%< fc t-oco^S^zNDyyt 
~2 0<ot,eD*J»tUi ( \ 

[0055] ^Tmwti&mmk fltneR' 

~R 6 t'^RLJti,c7)i:P]ttcDt,cO*W^ni.. 

tO^W^il. t Ko*y£ ; ^ h-df 

y, xh^y, ra^y, 7h^y^t*co7zi^3y='f 
S; 7xyjfy, ^<f-zw7x7^y, y^f-zP7xy^ 

y, 77h + y^:i:'c7)7 , J-o^yS; 7i-;Wl-Jf 
y. 7xXZUXh=3fy&2:<7>7lJ-ZP7ZUn*yg; 7 
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[0056] S*-£3f»i LTHfrWfcfi. MieR 1 - 

t±s rsyg; y^r^y, ^y^-yursy. yxf- 
o^^rsy^t'^r/P^rsy^; 7i-^r 

$y. y'7i^75/, >-"h U/PTS y. S^7f-;U 

7s;, yf-;U7x^;urs y&fc'^ry-^TS 

[0057] tTjlttWfctt, B R 

**rtt£b LXli. frieR'~R 6 T'«aWL^t>Ot|s| 
m<?)i><otfmf 4>*u Attfm-Ji. yf-^x/i^**- 

K b07)V^u^7>X)V7nr^~b^ 7s.—)VX)V 

7**-K Mjy*/i^y-eyx/U7**-K hu 

xa^**— K ^y^/M-u^y-fefyx/i-^**- 
h&i:*c7)x;P7 * h£ : y j-)VX)V7 < b s 7 
3.->VX)V7 4 b . W v-';l/X;P7 -f K p-b 
AxyX/W7 4 *- b . b- 'J^f;|Ay-fe>^7 4 * 

-K ^yyy/u^-o'sy-fcfyx/p^'f ^— b-^rfc'cox 

COO 58] »jy**akUT*#WK(i. huyf-zi- 
W7<y h'j7f^*x7^y, hy^o^-/ 
W^7^ y&ifco h y 7WWX7 -f y« ; h y y 
x-^tfxy 4 >\ h'J/M->X74 yftfcobVT 

'J-;m7<yi; ^f^*X7r'f K Xf-/l^X 
7r-f K 7i-W7>7r'f h^ri:'^*X7T^ 
(*X7^KS) ; *x*y|8g; tfX7^yia£a:if 

coo59] Aoy^«t p 

F 6 , BF 4 ^rt'C07 C10 4 , SbCl 6 & 

[0 060] TAS-^A^WSfc LTftftfttycy:, A 

1 R 4 (RttzfcJIL T>i>*>vm. w.wm*^Lxi> ^ 



[0061] Mmnimb txmmnzit. u?er> 
^R 6 x'M5kLtci><?)tmM<?>i>v>tfmft>h.. gfom 

fcfi. 7i-;^'J;k ^7i-;^!J;k hyy^-/U 

*/9Xi+^i/A'*/Vf\,^ V 'J7i-^y'j;k y-f;l^* 
7xX;l^-D;K MJMJ^y'J/K hl>^7f-;^l> 
/t-=5r t*«7)«-f bkSffiJt ^ 'J ;i4E ; h y j< f*^ y ;ux- 
x/Wft t'co^bhfga^^ U )V^-y-)V^ : h 'J y 
isyiis*+A*}£tt4llzWkT)V*Mk\ hyy^ 
y ;P7 x x;^f<o^>f *SJH7 y -A4E3r&PWf 

[0062] y^VX-7A**St L,T*#W(Cl±, «r 

[0063] XX'^ffSi: UTftttW(C«, BtflBR 1 - 
R 6 T'fi^ Lfc <> <0 mmco h MfiWfkti. i. Oftfr 

[0064]=5rfc. n A* 21311:^*^4. X(b1±{45V^ 
«0St45vH=^tTiS^flRLTt>«J:v^ JHTfc, 1 

e-ft* ( i ) x-mix&im&mfc^n&tmKm 

Zm-ftiK Ztlt>l,zm%.Zti&i><?>X'l,±%:\<\ 
[0065] TEftfWffc*JV»TM«3»»A8l7E 
*T<50, ffl^Wi. Sc(III), Ti (III), Ti (I 
V), Zr(III) N Zr(IV) N Hf (IV). V(IV), Nb 
(V), Ta(V). Co(II), Co(III), Rh(II). Rh 
(III), Rh(IV)£5rr*\ ZtlMzmfeZtlZ tOT 
(4^\ Ztlt><r>%frX'iiT i (IV), Zr(IV), H f (I 
V)3&i#4LV^. 

[0066] Xtt. C 1 , Br&if<0An7*y, tL< 
[0067] ntt&RMOffiBMC J: O^^ilS. flffi 

(f, 2Sco ; 6yr-^ya^JS^-&L.-cv>i>*-^. 

2«^St*{in = 0, 3W^JST"(in=l, 4fi^«T' 

Ti (IV)co*^{in = 2T-* l 7. Z r (IV)«9%£ttn = 
2T'J>0. Hf (IV)(0*^-{in=2t*J).S,„ 
[0068] 
[^5] 
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[0077] S feKAfWfcffilSrr* t . JSITOJ: 3=Sr [0078] 
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[00 79] Hfcl5] 
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N-^SrZrCIa 

.A 



MeO v t8u 

[0 0 80] [fl:i6] 
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I *x T 



u T T T t iPr 

f^V 01 * f^™ 1 * f 1 *^ 0 * f N ^P c ^ 



■ZiC\t 




[ 0 0 8 1 ] £*k JJEflKs*. M e tt>f-;l4t. E t 
«Xf-;P2L i P rtii-rntVI/g. tBuiitert-:/ 
Phte7x-/Ug£^-f. ifc. -ft* ( I ) 

x-mnz ( b ) m®&mt&fat ixa. tie-** 

[0082] 
HU7] 



W.N N=< R 7 



R 5 R 6 



(l-b) 



[0 083] (sC4»s M«jg«J«^3~l lttOS»& 
MFffcipU *#Wfctt. JJEHR* ( I ) 4"OMi: 
Itm^SSiVW^i. R>~R»°(i. 5^ 
t|al-T-{,M : 5ro-CVTtJ:<. rtKBCF, Ao^yjg 

mmsnm. 4**?ttm. >jy*t 

££75 U **WfcttJJEHIW ( I ) ^R'-R 6 ^ 
[0 084] R«£fcttR ,0 «» ^<fct-^r, «rfc 
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m. mmm. mm^tm. aw 

[0085] nJi. MOfflfiR*»fei1S:-C*5. Afci 
tfA' li, 5v^fcR-"Ct»*S:-5T^"Ct>J:<, -CK 
-S-, -N ( R 7 ) -ttdt-Se- Sr*U kvfffci-O- 

Tft*it*«ff*U\ R 7 ttT(i, ±ER» ~R 6 

[0 0 86] Xli, ^SHi 1 . ^NO^yja^. 

**WR*ft«. -r ****** r/i-s-^ 

[0 0 87] n*«26U:0*^»is XR±fcffiV*fcH- 
-Ci#SroTvvct>J:<. ifcX-C^Sft&a&^Sli 

2ffll3Lh«X3!(«2v^{atBtT»liW*aBi» 
[00 88] Yli. #Ms 58*. 'J*. 

ft£'>=5:< fc i> 1 a^7C^$r^tf 2fficO*S£S£^-f . 



i9#*L<»i4fflia±2 0fflJaT, «rfc#*L<tt4 
■JSLhlO«aTCll*S^«»**t*. - 

[00893 2ffOtt££ ( Y ) fc UTA#WCIi. - 
-s-. -Se- ^rif^;U3^*vS^ ; -NH-, - 
N (CH 3 K -PH-. -P(CHs)- «rif«»4fcli 
•jyJSi4f^S;-SiH 2 -. -skch,),- fc£<o* 

^*M^^S;-SnH 2 -, -Sn(CH 3 ) 2 - fciTOX 
XIFffMHS-.-BH-, -B(CH 8 K -BF- fti'O* 

tffcMBttfc^** -(CHj),-. -(CH 2 ) 5 -, -(CHj) 6 
- =5:i:(r)^^ ; fSc* J 3~2 0(OSaftMbK*S. ^7 

RS* -f *>7, UV, *X * 

^Vy, TVb5-fey : &i:'^^*11^^6-2 0coa 

^•ftyK3£<z*g ; eyyy. *yyf, f*7i^ 

77y&fc"^ToM7££t^iim7fc#3~2 0O 

[0090] OTfc. jje-hrs (i-b) x-mnm 

[0091 ] 
Utl8] 
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Hfc2 0] 
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[ 0 0 9 5 3 . ±BW»+, M e E t 

fiXf-Zt-g. tBu(±tert-yf-;U*^. Phti7x-/U 

^y&JlS-v^a^A, ^^A^ifcOf-?!^ 
[0 0 9 6] ( C ) WtiST/U 5 -frAa-^SHfcaHi 

wasr^s-^A^wt^wi. Tffise ( i ) *^ti 

(ii) r«S;h.l>7/l'*;l'TA'$-?A**Hfc£a!l£ 
SMftb U HJ T)V*tV7>V S-^A^r if ^W&T/W 



mco&mx-h*). ^r/i^-^A^Mt^+cor 

<r>T)V 5 AM^ fc <7)-&thT'J) h . 
[0097] 
[IL2 2] 
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R R R 

\ I / 

A 1 — tOA ITT OA 1 

/ \ 
R R 

( 1 ) 

[0 0 98] (i£4>. R\iT)V*lV&Z^L. nlinS 

(R) tTfri-'t^m? (Al ) k<?vfc/Ht 
(R/AlJt)*U. ff*L<!41. 8%^l 

1.2, X'OMtKiil. 7^rl>L 1 - 4<7>iEB£J> 
SClktfiltU^ 

[0099] R/A 1 Jt^i6*rSr. R*^^ 
«?gcr.^fi* { 4 0m 1 k&£ <£ oUZ YlVJuyZML 

mm- 1. i o'azttmk. o. 5N<o®ffib]<?§ 

?810ml SrSfPfa. 

(a? 'J 'J -y h^) ttiWWJg. ( t°C) £«J?gU T 

[01 0 0] R/Al = (ax27 3) / ( 2 2. 4x 
(t+273) X2> 

<b) m^ j m<r>^Wi7)Vi~^^^^\t^m. tit 

k&l&£-£TR/A 1 Jt£P®rf 

(c) ^^o^ftir/PS-^A^dfHl:-^). fck 

mmzmmzitz r/a i vtzmmhum. 
Z<T)*X\ ( c ) con&^-^nt u*. 
[0101] sfciJ, T^S/^^Xi, iliffMk LT 

[0102] OTs R/A 1 Jt*IW5ti*1i7/US- 
>7.M-*Mfc£ft£, JSifE|*^r;U 5 --7 A** 
Vnt^oztmh. mil ( a) <o#ffi-ett. 
7;U5 -^Atf* Wfc^ftk *k tiWHS** - k t J: 

9. tsfi^ar^s-^Ajf^^-fk-^j^^tar^s 



■K3A I hn- 



(ii) 

-^A-fb^k^k^Rje-fSTta^R/A 1 JtfcPlfrf 
SCktfTiS. R/AlJt#l. 8£jfli. 

R/AlJttfl. 8JTF. #4L<I±1. 7OTT*I» 
KH#DI7A' 5 --7 A** 5*4teftfciaW-4 £ k ifiX' 

# 1 . 8 WTT* l>«-&T* -5 T t . ( a ) ff)UmizX 
"JR/AllfctiO^SVvfl. SF4KJ41. 7HT(C 

[0103] «CH^7A'5:^A:t*S'fc^fc«* 

m^lZk&C**. mmz\t. tzbsM. 

tfiJi-KMzvmitzm*. WWx>\ 

<ox— f /pj»Bt. h u xf-;ur 5 y& k'cor 5 mc 

pv^-^<7A. ssgr^s-^A, mgg. 

^r/k 8EKft. ig^l-ky^A^k'^mcO^H^k 

[ o 1 04 1 *fcs ±.%itzn=?ttm<7)m*zm 

M^^T^S-^AsTdf^-IE^ik^kco^tt 
[0105] i03|RfflV^il**WBM*i: LTIi, ^> 

^bK^ ; xfv y y. fitti. m&%y<w5mm%y 
mvm. WM8mvm<r)>™yyttto (mm, a 

SAM. *«flSWfeif. ) =Srif<OAnyyflJtflyJc« ; 

^k'$r#{f4^k* { T'^4. 
[0106] ZtlhVlffimno ■feTtt. 3f#»«ft 

0. 01~0. 3^. jff^U<»40. 02~0. 2* 
/k «fcOlffSL<«40. 03-0. 1 S^JK^STfflU 
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m%i x i o-s-st^/'j 
■vbii> mm . «F*L<mxi o-2~3^;u/'j-x 

rto*<oaie<i, ii^o . o i -i ^/iz/j •/ Y-n m 

m . #it<«iO. 0 2X0. 5^l//'J>yh;K^ 
[0107] M^#«7^S -<>AjJ-* 5"fc£ttfc , tK 

koSMli. iIS-50-i 5 ox:, *?2L<tto-i 

2 0°C . J: Off i L < (i 2 0-10 OWmXfttotL 
I. *fc«WWHIi. *MSa*fcJ:-aT 

ii«0. 5-3 0 0810, #*L<ttl~l 5 0B# 

[0108] mmnmrm ^tsmt % * 

k *«ttS**fcU. ft#Wfctt"RE<o i 3 (c-fiUf <k 

( 1 ) M.mMT)l>$-iJJ***^ib&®t. 

( 2 ) WBtfStfWS-tfAtf* Mfc^ftk . 

(3) «WWir*S='>A3r<«fHfc'&*i:. **** 
ft. 

[0109] ( b ) OUmVi*. R/A 1 Jttfl . 8$: 

****V*a*fc£tti:*«ttS-£R/A 1 Jt**l - 8 
OT. #4L<»il. 7JilTT*fc«»#«T;US^'>A>r 

*#o. is*%ott* set 

[0 110] **Wfc*t*44:V4i»fl:-&*ta[H«' 
$T/P S ^A** Hfc&fcfc k 
0 , «|5Wr»7/k 5 A** Wt#IW<7>1t£<0J« 

- ? A * * Hb^rtlA { *S«Hb^^^'S« £ft#SI£ til> 
W)V 5 -^A** Wfc^k&ttStf 6*S»(l:£»k 



l/Ctt. JWWW=tt. x'M, 7;W57, *Bft7^5 
-^AfrkaWb*!.*. i<7)il»-ft,^^^®7KSS 
»i. 1. 0M%JiLk, ff4L<ttl. 5-4. Ofi 
*%. ttfc#*L<tt2. 0-3. 5*S%T'$)0.K 

o. isa%OT. #*L<ao. ois» 
[oiiii*fc, mmt-svaowm 10-300^ 

m» tt£L<te20—2Q0umco$mt l z$)&Zktf1if 
tL<. it*m«i5 0~l OOOmVgs KftK 
til 0 0-7 0 0m 2 /g<0&Ht;:^>l>■rka { $?£L 
^. 

[0 112] ZZX\ %Mit&fa<0®M7ii%. (M&%) 

axx/mfiymms. (mm.%) itiMffl.TVLUft (a> 

ft^ftk. ±E^il»fk^*k<o«ftMi. il?T£«$£#: 

^rk'5-WI>^k* s t'#^. i#i<5>0*WHE*<oa^T 
tt, ^*&MbRSa*»«if£U\ 
[0113] Jffl**S7/WS-<7A:** Mt£!B)k<0« 

* isfc-SWOTfr 5 AWL^lZft LT 1 ~ 5 0 t/U 
%. fftL<ti5-4 5 ; E^%, <tO#iL<(il 0- 
4 Ot>U%Oi-CfflV-> RJC^Wc01S^*«7/I' 

^^wt^+w/ws-^Aji^tc^mt-c, Man 

xlO-3-5^7AJf^/'J'/b;U (%K) , #* L< 
111 x 1 0- 2 -3^7 AffiHV'J » (JS«) ^ISffl 

r*>sc:k* I ii4tv%. 

[0114] S«*t87^S-'>A*df Hk^BJk** 
^•*=5rV^fflMk-^k^«tt«±. 5 0-15 0 
"C, »4L<JiO~l 2 0°C, i0»4t<li2 0-l 

J:oT il^O. 5-300B#^. # 
J L<«il~l 50^HS*T-fcl>. 
[0115] ( c ) ffiimX'M. R/A 1 Jt^'l . SSr 

««t-flj|»6S-ti:. ^r»7^5-fA*4f^^** 
KHS-tfcfts ?IVjffiB»:«W**TR/A . 
8J31T. #4t<»il. 7OTT'J>|.^rfli7;l/5- , 7A 
^^ft^ft^BIIW-iCk*^ **. 4/S*t87^5 
n'>A*dp^flS^ft<OR/'A 1 JtA { 1 ■ 8OTT'*>&^ 
^■f &->X t , ( c ) o*ffifcJ: 0 R/A 1 Jtlri O'h 

v\ j8KSr3!06S**llW)a«tt» 1 0-1 OO'C. ff 
4L<(i2 O-SO'CfJ) 1 ?, ffiW42~l OOmmH 
g, *f* L-<(S5-4 0mmHgTa5&C:k* i; ll4L 
V>. <efflLfc*«7A'5=«>A*df^fl:^*&j8llfS* 
«»?§^kLT{i. Wie (a) W^rftTffl^fc^rW*** 
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[ 0 1 1 6 ] S feK. *J6WT«, ( a ) O/T&i: 

( b ) coumt ( c ) <rrnmt ^i^mtr/a i 

[0117] ftffcWKtt. k Hi. ( a ) 0*tfcte i 
OR/A 1 Ifc* 1 . (ICR) *«7/P 

S^A** HI&HWR/A 1 Jt£. ( c ) 
J:9J:9*$>SHmclWFLTt>J:<. (b) 
ffitei OR/A 1 it* 1 . 8JaTfcWf Lfc (Mtt) # 
»T;PS-^A^df IsK&mOR/A 1 ifcSr, ( c ) <0 
*ffitc J: 0 R/A 1 JtS: <fc 0 /hS^HUcUB LT i> J: 

[0118] *&*jnzm*\sy < ym^mmmtm- 
mm < a > iwMMc&k < b ) t , ah™ s - 

<7AtfdfMfc£!|» (C) fca»6#j£$fi&a*, «6WtiS 
tT«JW**»AIMfc^l!l (D) fc^X/Cl-vtfcJ: 

WfcU4TK<0 i 3 *JHJ«&ai 1 . 2ffifc itrtf! 12.1 
[0 119] 

(D-l) -*W R a . A 1 (OR b )„ H p X, 

R a fcJ:t>'R b ti. 5v>fcH— •C'tS^r-o'CV* 
TiJ:<. 5, »*l,<lil~4<D 

mg3. nii0^n<3. pIJO^pO. qliOSq 
<30gSrt'&9, *>Ora+n + p + q=3T*S. ) T* 

[0 1 20 J (D-2) HRsC M' AIR', 

[0121] (D-3) HR* R a R" M 3 

0MbK*££j*U M 3 tiMg. ZnJ^liCdl^ 
4. ) •C'a$iil)JaXB^2^4/c(±mi2^JRtf0v ; 

[0 1 22] frie (D-l) fc«*-*tfttT/l'5-'7.Mfc 

HRiC R\ Al(OR") 3 ., 
(3$+. R a feitXR" «. avtlcn-TbJI&oTVi 
Tt>J:<, iWRKflR^l-l 5. #4 L<!41~-40 
Kft*SMSl.ml^L<lil. 5gmS3^m 

-jRS R\ A 1 X s ., 

(*k R" (±««K : nfte*l~l 5. #4L<141~ 



»4L<(iO<m<3T'fc&. ) T«Sit*««r^5 
-*3t R«. A 1 H 3 . B 

R a telSSJITf&tfl-l 5, »*Kttl~ 
4<0^bJc*»2r^L. m{J$f4L<(42Sm<3T'J> 

4. ) T***i**li7;u5xi7.MlteaK 

HRjS R a 0 A 1 (OR» ) n X, 

R" fcitXR b 5VHc|aI— TiS&o-O-* 

j»Hfc*****U Xte/NO^'yjfl^^L. m(i0< 
mS3, nli0gn<3, q(40 ^ q< 3<0jRT* 0 . 
**Om+n + q = 3T*>&. ) T*Six4^rfiir^5- 
?A<fc-&ft. 

[0123] ( D-i ) tgi-^mar/p S 

fcL-CiOAflsWCJihU^f-zWr^S-^A. F'Jx 
f-yl/TVUSx^A. Fyn-yf-^T^SX^A. F'jy 
ObVl/T^Sx^A, HJ^yf-^T/l'S-^A, F'J 

y t-'j^TVUS x>7A&i:V) F 'J n-y;^/i/T/i/S x^ 
A ; hU -f V 7° o b^T/P S A „ F V 4 V 7*)VT 
yUSx^A, F 'Jsec-yf-^T/USx^A, F'J tert- 

A. h'J3-^f-^7'^-;UT^S-'>A. h02-*+)W< 

v^r^5-^A, h 'J3-^^t-'<.>'^-;wr;i'S-'> 

A. M)4->^^.yf-/WT;l'S-^A» h'J2->f-/W 
^Jf^T^S-^A, h 'J 3->< f-/U^df x;ur;u 5 - 
*7 a . hi) 2-i^-;^Jf ^;ur^ 5 A^r fc'<o h y ^i- 

I^T;^^r;l-S-^A ; h 'Jy?n^y;Wi 

->>a s hy^y'n3j-x*f-^r;us-'>A^i:'ohy^ 
a, hy hy^r/P5-'>A^i:-<oi>yry-/wr;u5 

-•>A ; V7>/U7/P$-'/'A;\-f K5-f K^rfc'O 
xT;^;UT^5-^A/N-f F : (i-C 4 H 9 ), 
A1,(C 6 H 10 ) 2 x, y. zmofgcTfcO. 

zS2xtJjS. ) 5rifC^Sfl&Fy>fy7-W-;Ur 

/PS^A^fc'^byr^^r^s-^A ; yy 
^ur/t'S-^A^ h=3fi^h\ -4 yyf-^r/us-^A 
x h h\ y y fyur 5 - »> a y r n X* is f 
^t'cor;u^;ur;i'S-^Ar;U3^.^F ; Vt^-ivr 

;1^5->>A^ Fdf^-F. i/Xf-^T^S-^AXh^^ 

f , v -f-^-ivr >v s x <> a y F i/ f ^ f w v r 

XF^r^F. y^/l-r/USx^A-feXdfyF^^F^t* 
or/l-^T/USx^A-feXdrr/Ua^^F ; R" 2 . 5 
Al(OR\ s tfc'TSSflS^ffl^SrW^SSS^ 

W(cr^3^rHbSix?tr^;i'T;i/Sx^A ; i^*xf- 

;l^T/PSX^A7xy^vF\ yXf/l-T/^-^A 
(2,6->-'-t-yf-;P-4->f-;l'7xydf.xF) . 3&)V7 

)V S x 17 A b'X ( 2 , 6-v-t-yf-/U-4-^ 7 x / ^ 
F) . S M yy^T^SX>7A (2.6-^'-t-y^;l^4- 
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(2,6-y-t-yf;H^f^7x/^yF ) ftZtoisT 
^W/^^^T'J-n^xF ; i^f^T/l^x 
W^D'JH, SAxfvl/r^Sx^A^nU F\ 

F\ yMV/f/W^^A^ny F&ifCD^T/l'* 

zuta-sx^a/n^ F ; x^i/r^sx^*;**? 

;W 7'n ^ F&fc^TVI^/l'T^ $ xt> A 

-fe*4f^94 F ; xW/^^Ay^ny F\ 7°n 
bVl/T^^^Ai/'^uU F\ 7+)VT)V$-*?J**J7 

^^^Ah F'J F\ yVf^7/^xr)At F l J 
K^r^^xT;^;Ur;l/^XT>Ab F U F ; 3&)VT)V 
$^^yt FU F\ TubVl/T/^x^A^t FU F 
^i:'cOT^^T;U5^Avb FU F&fc'^fficOgB 
^{z*mtZ1XtzT)V*)VT)V$—*7J* ; x^;I/T;W 
i-^xb^y^ny F\ 7*f~)VT)V*-*7J±yh* 
y^ny F\ xW^^^Axh^y/o^ F&if 

;ur;l^ S if* Wfh Z b S . 

[0 124] ifcOM) fc«iH^4ft;^«fcfiWB^&- 

(C 2 H 5 ) 2 A1N(C 2 H 5 ) A1(C 2 H 5 ) 2 frifMHf 

[ 0 1 2 5 ] mrta (I>-2) fctttifl^Wi: LTli. L 
i A I (C 2 H 5 ) 4 H L i A l (C 7 H 15 ) 4 fcfcftW* 
- fc £ # 4 fc^^ffllfc i . ( D-l ) WflS^Wt-S- 
ttkLTte. *f-/H)**A. x^'J^A. 7 8 nb° 

SF\ ^f/^/*^?n!Jb\ xf;^^y^7 
A7*n^ F\ xW/^y^A^ny F\ rot;^ 
^y^AT'DS F\ rnt;^*yW^D<J F\ 

UF\ ^^yuv^v-^A. ^xfvi^^^A. 
y/f/Pv^y^A, ^;Ux^;l/V^x^A^ri: 

Sx^AfcT/^HJf-^Ak^ffl^. ifcli^ny 

y^fbr ;u s x^ a fc r/Msa-^* y^At <r>®&tt 
z*®.mhzbi>x*h. 

[0127] ( D ) *liftlM:*«W)**>TU. ^rtsr 

±ia?)J;9& (D) 

AWfc'&fttt. ia#at:^3t«2aui±ffl^*>*T 

[012815:6, **S"tt«U7 -f yW&mim 



(A) Cffltt (A) ] fc, WfffiB^a^^ (B) 

Cj&fr (b) 5 uiEr^/^fcr^sx^AS^ 

OTT*l)ti7/^x^A^y^ (C) C*# 
(C) 3 fc#ffl»3*iTV**. 

[0129] zcox ottxsy * yw&mwM mmA 
KAft) ±ta*stt (a) . *4mb> *$itra» 

(C) 

SfcRLT. SfeteltBW^IMfc^* (D) Sr^Srrr 

[0130] i^lBCTS^WWiffKfcaitffLS^. » 
£L<teffiffc (A) bf&ft (C) 4:SS^«»$*; & 
(B) **^li. Jft# 

(o (B) koa&ftk. a* (a) b*m& 
mf&mthzbtmtttih. 
[0131] *wftfoi$\vz*vy 4 yn&mfmnm 
mzm^htihT^itm^mmmb txM^mut. 
y°n^y, 7?y. *<y?y. ^r?y. * 

??y. t#>\ Yirijy. mmb<nmmmu& 
ig ; i^u^y^y. is?u^*ry. x^)Vis7u+< 
yfyzb-wmmmmtkm'.^y-ey. F/wxy. * 

f),<y*£y^ V9uu*?yt£)i<n>\ayy\WA } (fc% 

[0132] IR^^m^hVMLX . f&ft 
(B)ti. ffl*(A) lgSfcO. iiSl0" 8 -5xl 
0" 3 . »4L<li5xi 0- 6 -5xl0"^/k i0» 
iL<(±i o- 6 -2x i o- 4: t;^*"C-fflv^ii. «^ 

( b ) commi. m i o- 4 -2x i o-*w/v v f/p 

(}S«) . ff^L<(i2xiO- 4 -10- 2 ^^/ , J^F 

;u (j»E) ^Kffl-c&i. «* (c) a. tt^ftffl* 
(A) igsi),«^(c) +^r;P5-^-WKi t (a 
i ) ^atrii^i o- 4 -o. n=;k*?2L<5x 

1 0-^5x 1 0- 2 ^^*-CfflV^fi^o JS4MC) 

*^t;I/^x^aj®^ (a l ) (B) 
^SK^ (M) k^JKTit (Al/M)it a*io- 
2000. Jff4L<lilO-1 000, £*)K£L<1* 
20-500TW, 

[0133] J«*#*iS^*Bo«&fBlBi. » 
JR-50-1 50*C. #4U<li-20-l 2 0°CT*> 
0> ^ftt^ra** 1 — 1 OOO^S. if^L<(i5-6 0 

itXh£\<K 

[0134] z<o&oizLxftbivt:*\'y j ys&ft 
tmiis taf* (a) i g^/^o. (b> im&&m 
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S^*t'^10- 8 ~5X1 O- 3 , mi<tt5x 10 
0" 3; t/k J:OifSL<{±10- 5 ~3x l 0" 4; t 

/K3*"Cfi»3*u eJcfr (c ) a^r/us-^Aflc^KW 

Tttl 0- 3 ~10-»^;k #i L<(S2xl 0" 3 ~5X 
[0135] *#3Jfc«**l/7 -f va6ftflt£li, if 

*cfc-»Tt>j:n. nit, *5WBfc«R**v7-f y* 

[01 3 63 fttaS 

*U7 -f yS^fcy&o^Tfc, -f yZM&tt: 
[0137] *£li*flW£. SSS^fc 

mmt ixmmza, m;^. 7?y. ^y* 

>s ^fy, ^77 y. ;fr?77. r#y, 

n^-tf-y. 7f-;l^7n^y7y&fc"«flt8ij^fbk 
Sh^y-fey. h;nv, *^uy&fcV)^#BL§SHbl< 
§51; x^-uy^a'J h\ ;n;K^y, ^dq>? 

**W6ifc*«T#. *U7 ■< VS#fc*»fc l/CJHV* 

[0 138] ifeo^&^l^-ryfi^ffljtt^ffl^ 
T, tfl^-fytfJS^-fcfBfcl&LT. S^rt^S^ 

^s-fk-^nn ( b ) *<vm®±m®?wmt ixa. m 

L<ttl 0-"~l O-^/l^&Sid&gTlBv^ii 
S. iOR, <&SteJ6fC*ll&*fl:£* (D) SrfflU 
iimt. iOJ^r, «IRftlMteft ( d ) cost 
it, SP&Mfcgft (B) tWSBfAWK^l*^*^ 
0, 2 00 0t;HiTk Jfflk t<«50~l 0 0 0*/u 

<oit'* 5 z t &wt u ztz. *M6itft&ft 
[0139] s-aaueu. u-MfcfrniirrtB 

fctt, »S;-5 0~1 0 0"C> #jfcL<«iO~9 0*CO 

&mx-bz,zttfm*L<. mmm^mtmfcfzmz 

it. iI80~2 5 0X\ SfiL<{i2 0~2 0 0°C^)K 
HT'*> *> £ t #8* LV \ i fc . MfflS£i£$r»rt 6 
P^tcti. «^iag(ia»0~l 2 0-C. i?4L<{i2 0 

- 1 o oxw&fflTfcs:: t * { as 

att. SE-100kg/cm!. #£L<t±Sff~5 

WS&tw-ftinimzts^XbffoZbtf 
[0140] ?#£>ft£;tl"7 yS^flseD^Mkt ft 



6*1B&Kft£4il ( D ) want J: 9H8W4£i: fc-C 

[0141] j: 3 ^U7 < yn&mmizji os-& 

+* Mi/ 7* VttTtt. *JMHF**«2 

-3 0. #*L<tt2~2 0OB^4fc»«HS*W>« 
-jfl/7-fy. fckitfx^wy, rotuy, l-7f 
y, 2-7-fy, Wfy, 3->f-/l'-l-7T>\ 1-^ 
Jffey. k-^V-X-^yf-y, 3->f;Wl-^yfy, 
1-r-fey, l-Hr-feV, l-fh7ftv, 
l-#77T-fey, l-x-f 3 -fey ; 
fiSffiR#3~3 0, #4L<tt3~2O0DS#:*U7-f 
y„ fckitf^o^y-ry, y?D\/fy, Ji\>1£ 

•fey, 2-7 ^-/H. 4, 5,8-y'7 ^7-1, 2,3,4,4a, 5,8,8a- 

*??t\<ai-7?uy tiblii, T 
fVivm., ^77U;HS. 7v;uK, *7K-?t-f7K. 
-f ?37iL *l*^f ^3 7K, b*^7o(2,2,l)-5-^7 

T^U/UKT-^k T7U;H!xf-;W. T7 

Kn-7f-;K 77U;HS^ Vf^)V. tert- 
7f-;U» 7^"J/H2-x^;PA x dfv;i,. ^<77!;^7 
7 7^"J;Htx^-;U, ^^^'J;H!n-7ot;K 
^^^'J/UK^vrae/K 7 77'J;PKn-7-?-;k 7 

xxf/P ; I^Kt-;U. 7°oe^7St'r:;K *7D7 
BEt'x;K *7U7Rt'x;K 7 <7 'J 7Kt'x/K Xt 
7 U 7»t*-/k h 'J 7;^oBKh'-;^ Mh'^ 
ixf;H ; 77U/UBS7*U>'x;l/. 7^7 U^S?7'J 
yy>, A 7ny§ee> '/'Ji/^xxf^Wffi 
fP7*U>'x> ; tg'fbt'x;!/, ?DD7l/y^t'^Ao 
7*77TU-7-f7^t'^W'i.C:i:* I t'l=l.. fx 

[0142] xX74^(i^r'JX7i: LTIi. ^«H^ 
»#4~3 0. »4L<li4~2 0TJ>'3Z.fflfeU:OZ 

wmzit, ytiSxy, Avrvy, 4-7^-;p-i,3-'<. 
y^yxy, 1,3-^y^y'xy, 1,4-^77 yiy! 1, 
SA^ti^'iy, 1,4-A^xy, 1,3-^.^-9-x'x 
7 S l,3-3j-^7^'x>-. l,4-7r^7> ; xy s 1,5-^^7 
yxy. 1,6-^77^'xy, 1.7-3j-^7^*X7, xf-'J 
fyy^*^y, h*x;u7;^;M-y. ^'v-^o^y 
7v'xy ; 7-7f-;l^l,6-jT77vxy s 4-xf-'j-fy- 
8-7f-^l,7-/7-x*xy x 5,9-x7^-;P-1.4,8-r* h 
•jxy ; SA>t:^aKt'x;Ht-&!m. Wilfxf-uy. 
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)V^)lX^Vy\ ^b^fy^fl/y, Xh*isXj~U 
y. t'-/V*A#iL h'-;^&#S^<^. t'a/K 

l/y, p-;oaxfl/y, ^t'x/i/^y^V&fcV)^ 
Siir^^ylPItt ; fcil^xx/wrnt'l/y, 
4- 7 x -)V7u t° V y x a f* 1/ y ft i;>W 

[0 144] 

Matt*] *»W>*l/7-f yM^ffl«tj£tf, 
[0145] 

[SUM] WT, S«0!fcaWv^*»Wt!E(£il*W 

[ 0 1 4 6 ] fc*5. *jOMfc»vvC* 

( [77] )UU 1 3 5'C. r*UV+"CaSLfc. 

[0147] 

immm 1 ] [^f-^r^s y*^y<oxtt] 3t*^g 

hW^IKAl ; 1. 52W/VvY)V. CH 3 
/Al*;Wt; 2.1 2) 8 0 0ml£gALfc. 77 
xnrtoiBKS: 3 7-4 0 C C. eaJiBftS: 2 7-2 8 . 
5*C-5£T\ 3 0mmHg£T4l$llE6SU JKSBS:^ 

^ceass-frfc* 7 7X3tc(iKHL^afe^>^r 

r/^S/^Mih^xye 5 0m 1 *jniili8BL 

/Pxy^&tfcL A 1 mSLifi 1 ■ 3 7 
f^4*H«T»0, CH 3 /A 1 Jt (*>Wt) tt 
1. 5 4t*ofc. 

[0 148] [fflttftft (a-1) OPS] 3t*tfi*« 
HLfc4 0 0m 1 OKI&ffC2 0 0°CT4^^L^ 
S/U* (*±5**<V>*B F-948) 1 0«*J±tX 
WWxy 1 5 0m 1 £§£AU !Hf L**«fc*fc0T;i: 
Uco «id^> mi*^)V7)V*J* J ty<nh)Vx.ym 

w&Tfrs-v&mf-iztmix 6 7$ u ^;ug^#H 

&T?6 0ftiP\fXffirLt:. iJCV^-C. icofflKT3 0 

TKDf&#. av^"CSiBTb;Wxyi 5 0m 1 X: 313031 
»U 5 0ml fcftSio WUxyfcJniB 

SKBUfc. ^'J#l g£*TLTAl £5. 5 

[0149] mtmmm (b-i) <Dmm~\ itMzm 



*l»Lfc2 0 0m 1 OEOP77X3C, Efti&fr 
(a-1) 5rA UC&gLT7. 5mmo 1 . h/UxytC 
»JBLfcTEft£1tJ (B-l) 0. 03mmo 1 $:JPX. 

WBHBP L fc. ±fi**»* r# y r- ^ 3 y fc <fc o T 

mm. ^yfysomixsmftfti. ><T9vi 
omitssis^, **mssl lgso. y^a-^ 

A#0. 0 19mmoi, r/^-W4. 6 9mm 
o lttttSft^iMlcttm^ (b-l) 

[0 150] 

[ft2 3] 

[0151] [»H jt^CfiBHBHUfc^f-VV^l! 
1 'Jy WM--t*?U— T^. ^sT^y5 0 0ml$rg 

;^-W0. 5mmo 1 , ISft)i4$)£fr (b-l) *i/ 
>V?~*?J±mTlZWm.LX0. 0 02 5mm o 1 SriD 

L. ^t^5 0 0m 1 "C2ls]Sfe#L, 8 0X2^X10 
WS«EiaSUc. #^>it^!Kyx^l/y{i4 8. 14 
gt'ftO, S£*Stt{il9. 3kg/mmol-Zr, 
ffiKfft£ [?J Ii9. 6 0d 1/g. S.*>ft*JtS»± 
0. 2 7g/cm 3 X-h->tz. 
[0152] 

[ SUtffl 2 ] [ fflttttftftft ( b-2 ) OWH] 1 

co [ifwi^ (b-i) comm iz&^x. (b 

-1) fc{WTTBfc£tt (B-2) £/B^fc£i:l2lWi£ 
*Wli:H«t:UT. 1 gi 1 ). f-^ftfO. 018m 
mol.W^WM. 7 2mmo 1 JlftSftfcl 
ttttttlfift (b-2) Srfffc. 

[0153] 

[€2 4] 

9., 

[0 154] [«§] «60|1«!O CfcWt. 1 

^fiMfiS^- (b-l) (CftiT, attMKlStt (b-2) tf- 
^yJIfl^EL-CO. 0 0 5mmo 1 SrjDXitl^h 
SIMM 1 i;H«t UTS^Srfifofc. 
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[0155] ftfefUttff'JXfrkyH: 14.6 gX'S> 
•) . S-&iStt(±2 .92k g/mmo 1-Ti , fflSfS 
JgU]i±9. 3d 1/g. £*^ttSJt*«0. 2 5g 
/cra3tfc-5t. 

[0156] 

immi ] [ffl#*# ( a-2) COPS] H«0»1<O|I 
ft** (a-1) 0>MKfc*$lfVC. CH 3 /Al^E/UJtA 5 

l. 5 4co*fr/U7/i'$v*^yoWWxy?§fl£Ctt*. 
X. CH 3 / A l^/PJt*^. 1 2<o*?-/U7^5y=* 
■fry*) h;i.xy«»*fflVMti i: JaWiSdlW 1 fc RH* 
CLft. *<0tt*, v'J^lgtMLT, T/US-^A 
& 6 . 1 S H WtmrntotfLtt ( a-2) fctlfc. 

[0157] l®»fm&ft (b-3) 0)KK] XttM 1 
<0 [SWWfiS;* (b-1) OMR] Cfcwts Ettffcfr 

(a-1) Offcb9fcH*jft# (a-2) SrffllVfcifclSIWi 

0 1 9mmo 1 s T^5— ^J*tf4. 6 2mmo 1 fflf$ 
$*lfcHf**«jSa (b-3) fcttfc. 
[0 158] 3?S60l|l<O [*£] fcfcWC. II 

ftfttfiB* (b-1) iZfttX. Sfrttttftft (b-3) Sry* 
iVl-V&mirfcmS-LX 0 . 0025mm o 1 Srinx. 



[0 159]»&flfc#yx*uy|il5. 7gt* 
9 , S£31f £6 . 2 7k g/mmo 1-Zr, 
«[t?](±14. 6d l/g s &jW*JfcS«:0. 23 
g/cm 3 T'J>ofc. 
[0 160] 

[Jt«f0y2 ] [fflMdMKA* (b-4) <0HH] ^SfeM2 
(0 [fflftMftfttt (b-2) OPS] fcfcWt. 

(a-1) [ZRLXWfcfStit (a-2) tfflV^itJaWl* 
MW2fcRI«fcLT, 1 giO. fr^y* J 0. 018m 
mo 1 , T;U$xr>A^4. 6 5mmo lli^Sfl^lI 
ttMMAft (b-4) 

[0161] [«£] 38tW2*> [S-&] fc*JWt. H 
(b-1) ICfttT. Httttttftfr (b-4) SrflD 
ItzZt ami . USS^J 2 k Rtt t tTM^ . 

[0 162] ^<xfc^'Jxfruy{i6. 2g?*9, 
S-g-vSttti 1.24k g/mmo 1-Ti. MiffiJK 

[77] an. 7d i/g. ^mimto. 21 g 

[0163] 
[^1] 



* 1 





its* 


B/AI it 


<*) 


(kg/wol-fcR) 


(dl/g) 


(g/ci s ) 




(B-1) 


1.54 


48. 14 


19.3 


9. 60 


0.27 




(B-2) 


1. 54 


14. 6 


2. 92 


9.3 


0. 25 




(B-l) 


2. 12 


15.7 


6. 27 


14.6 


0.23 




(B-2) 


2. 12 


6.2 


1.24 


11.7 


0.21 



[Hi ] *»Wfc«t*V'7 -r ys-s- 
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M : «M*tB3- 1 lttW^tKT- 
m : 1 tf)f*ft, 

n : M<0« Bc£»&Tft 

A. : -O-. -S-, -N (RO -S c- 



c 



r/a i jtaw. 8^ra4 



> 



a2mmm n\ a m * 

(72)%BJ# = # M 

vnwm ■ o i a 

lli □ ii3R^a5»*BI?0*^T s 1 # 2 # 
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F*-A(##) 4J028 AA01A ABOOA ABOIA ACOOA 
ACOIA AC02A AC08A AC09A 
AC18A AC19A AC22A AC26A 
AC27A AC31A AC32A AG7A 
AG8A AC41A AC42A AC44A 
AC45A AC46A AC47A AC49A 
BAOOA BAOIB BA02B BBOOA 
BBOIB BB02B BCOIB BC04B 
BC05B BC06B BC14B BC15B 
BC20B BC24B BC25B BC27B 
BC28B BC29B BC30B CA24C 
CA25C CA26C CA27C CA28C 
CA29C CA30C EAOl EBOl 
EB02 EB03 EB04 EB05 EB06 
EB07 EB08 EB09 EBIO EB11 
EB13 EB14 EB15 EB17 EB18 
EB21 EB24 EB25 ECOl EC02 
FA02 FA03 FA04 FA07 
4J100 AA02P AA03P AA04P AA05P 
AA07P AA09P AA15P AA16P 
AA17P AA19P AA21P AB02P 
AB03P AB07P AB16P AC03P 
AG02P AG04P AG05P AG08P 
AJ02P AJ09P AK20P AK21P 
AK32P AL03P AL04P ALIOP 
AR03P AR04P AR09P AR11P 
AR16P AR22P AS02P AS03P 
AS04P AS07P AS11P AS15P 
BA03P BA05P BA06P BA16P 
BA20P BBOIP BBIOP CAOl 
CA04 DA09 DA15 EA09 FAIO 
FA21 FA22 



